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	Subject:
	Maths - mechanics
	Year
	12
	Ability 
	Alevel



	Term / Date(s)
	Half-term 1 (2 weeks)
	Half-term 1 (4 weeks)
	Half-term 2 (3 weeks)
	Half-term 2 (3 weeks)

	Topic
	Modelling in Mechanics
	Kinematics 1
	Kinematics 2
	Forces 1

	Topic overview

Pupils will learn…

	To understand and use mathematical modelling and the terms used in mechanics
	To find the values for SUVAT and use these in the relevant formulae 
	To use and understand how the SUVAT equations are applied vertically 
	To use and understand newtons laws of motion in basic questions

	Components
	· Understand and use fundamental quantities and units in the SI system: length time mass
· Understand derived quantities and units: velocity, acceleration, force, weight, moment
· Understand and use the language of kinematics. Position; displacement; distance travelled velocity; speed; acceleration
	· Understand, use and interpret graphs in kinematics for motion in a straight line: displacement against time and interpretation of gradient; velocity against time and interpretation of gradient and area under the graph.
· Understand, use and derive the formulae for constant acceleration for motion in a straight line
	· Model motion under gravity in a vertical plane using vectors; projectiles
· Derivation of formulae for time of flight, range and greatest height and the derivation of the equation of the path of a projectile may be required
	· Understand the concept of a force; understand and use Newton's first law
· Understand and use Newton's second law for motion in a straight line (restricted to forces in two perpendicular directions or simple cases of forces given as 2D vectors) Extend to situations where forces need to be resolved (restrict to 2D)

	What pupils should already know
(prior learning components)

	· what units? Esp for acceleration    
· the key difference between weight and mass   
· understand the need to be in SI units
	· Do graphs have to be drawn with a ruler?       
· labels on axis and units      
· drawing the dotted lines on key elements points on the graph   
· being clear when writing "what to do" with area under graph = displacement   
· ensure students know the SUVAT equations as the return throughout the course.
	· where is the velocity zero? Why? 
· Where is the projectile starting from? 
· Where does this mean it will land in relation to the start? 
· What does initially at rest mean? 
· What would the speed be as it returns to the start? 
· The importance of signs
	· the importance of resolving R() and the use of F=ma        
· being able to draw forces diagrams……what else can I put on?     
· changing I and j vectors into coln before starting qs

	Transferrable knowledge (skills)
	Modelling is the defining use of mechanics. This unit sets out the terminology for all the future unit used in mechanics and beyond
	SUVAT and the equations of motion will be repeated a number of times and included in numerous units both vertically and as part of bigger multi step questions.  A good grounding now will allow students to access harder questions later.
	SUVAT and the equations of motion will be repeated a number of times in this case vertically and included in numerous units both in components and as part of bigger multi step questions.  A good grounding now will allow students to access harder questions later.
	Vectors are used to separate out components of motion making the questions easier to answer. Vectors itself will not be tested but will be used within larger questions to be able to solve difficult 2D problems

	Key vocabulary pupil will know and learn
	velocity, speed, acceleration, force, weight, mass,   moment
	Area. SUVAT, units associated with SUVAT
	[bookmark: _GoBack]SUVAT, units associated with SUVAT, gravity, instantaneously at rest, 
	SUVAT, units associated with SUVAT Normal reaction, tension, thrust or compression, resistance, equilibrium

	Assessment activities
	Assessed HW1
Test 1
	Assessed HW2
Test 1
	Assessed HW3
Test 2
	Assessed HW4
Test 2

	Resources available
	Quick mention of concepts in sections 8.1 and 8.2  Section 8.3 and Ex 8C                                             Section 8.4 and Ex 9D                                                      Mixed Ex 8

Working towards test 1 past paper booklet complete with worked solutions and video explanations
	Section 9.1 and Ex 9A                                                                                   Section 9.2 and Ex 9B                                                                                    Section 9.3 and Ex 9C                                                                           Section 9.4 and Ex 9D

Working towards test 1 past paper booklet complete with worked solutions and video explanations
	Section 9.5 and Ex 9E                                                                        Mixed Ex 9

Working towards test 2 past paper booklet complete with worked solutions and video explanations
	Section 10.1 and Ex 10A                                            Section 10.2 and Ex 10B                                       Section 10.3 and Ex 10C

Working towards test 2 past paper booklet complete with worked solutions and video explanations

	Notes
	Although relatively short this unit sets up how mechanics is used in maths to model situations analytically. Students should understand the use of SI units and the specific language that is used in questions. 
	This unit introduces the idea of SUVAT and the meaning of these terms and the signs that they have. A practical understanding of substitution will be tested in this unit but the ability to pick, used and interpret values and answer is the real skill looked at in this unit. 
	The entry to this unit uses the SUVAT skills vertically. The understanding that gravity is constant and the implications of this should be explored with focus on the top of the journey for the particle where it becomes instantaneously at rest and the implications of returning to the projection point (or below) on s.

	This unit introduces the idea of vectors and the meaning of these in the i and j form and how these link to column vectors used at GCSE. Forces diagrams will be further introduced with a F=ma becoming a basic feature that will be build on. Particles in equilibrium should be explored as this is a common feature in later units.



